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The invention relates to a process for deter-
mining the magnitude (size) of a leakage in a
duct for a fluid, for determining the place where
there is a leakage in a duct, or for determining

the diameter of a duct, and to a device for the .

execution of said process.

Determining the place where there is a leak-
age in a duct is mostly time consuming and
costly, particularly when said ducts are disposed
for example in the ground, in houses, ete. .If, for
example, a leakage should be found in g4 house,
the floors must be broken up for said purpose.
Determining the diameter of ducts disposed un-
der floors, in walls, between ceilings and in other
places which are accessible with difficulty al-
) zva,ys involves breakage and repairing operations

00. ‘ !

Sald disadvantages are avoided by the process
according to the invention by the fact that a
gaseous fluid or successively a number of gaseous
fluids is or are supplied to the duct the specific
weight of said fluid(s) differing from the fluid
in the duct, until a sudden variation in pressure
sets in in the duct. Here the property of gases
is availed of that the exhaust speed of the gases
from an aperture is inversely proportionate to the
‘root of the specific weight of the gaseous. fluids.
Ailr has a specific weight which is twice as large
as that of the mixed gas used in gas ducts so

that the exhaust speed of air through an open- :

Ing is /2 or 1.4 times as small as that of mixed
‘gas. . :

The amount .of. gaseous fluid which has been
brought into a duct may then be measured, since,
as soon as the gaseous fluid brought into ‘the
duct has forced the gaseous fluid being thersin
from:the duct through the leakage, the pressure
will suddenly rise or fall according as a- fluid
having a greater or a smaller specific weight is
used. When the diameter of the duct is known,
then it may be calculated with reference thereto
where the leakage is in the duct.  When the di-
ameter of a duct is to be determined a punc-
ture is made in said duct to cause a leakage and
an amount of gas may be brought into the duct

“at a certain point from said leakage. As soon
ag said gas has forced away the gas being in the
duct the pressure will suddenly rise or fall, By
determining the amount of gas flown out of the
leakage, consequently the amount of fluid sup-
plied, and by measuring the length of the duct,
the diameter of the duct may be calculated or
be read from a table prepared for said purpose.

A ‘preferred embodiment of the process ac-

" cording to the invention is characterized in that
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a reservoir is filled one  or a number of times
with a predetermined amount of gaseous-fluid,
and the amount of fluid is determined which:has
flown from said reservoir into the duct- until
the moment when in the fluid flowing in:the duct

‘a-sudden change: in preéssure occurs; - Hereby. it
“becomes possible to make a compact and cheap

device ~which ‘may be applied in: any required
place “and which may be ‘transported thereto
easily. - Such a device may easily-be: taken along
by gasfitteérs. Vi < RISV LIRS

" A’preferred embodiment of the device for the .
execution of the process according to:the inven-
tion is-characterized in that it isprovided -with
at least one apparatus for bringing a'gaseous fluid
into the duct and with & ‘pressure responsive ap- -

paratus -which indicates the sudden :change in - -

" pressure‘in the duct. As‘anapparatus for.bring-
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ing the’ gasedus fluid into the .duct- any device
may be used, by means of which: the fluid: un=
der pressure may be brought into the duct: This
may - consequently be a. hand. pump as well as
a mechanically driven’ pump;- a. compressor; jone
or a number of reservoirs filled withthe fiuid
under pressure, etc. S
‘The “pressure responsive apparatus need. not
indicate the pressure really prevailing in the duct,
but it is sufficient that it indicates that a change .
in pressure sets in in the duct. Do
According to the invention the device for sup-
plying the fluid  may’ be provided:with ‘an. ap-
paratus for measuring the amount of fluid which
has been brought into the duct until the mo-
ment - of the sudden change in pressure... For

5 measuring said ‘amount:any- known-measuring

apparatus may be used, for example a gasmeter,
a rotameter, 4 bell, which is in-a .liquid filled -
reservoir, so-that from the sinking of the bell may
be ‘ascertained how much fluid has been brought
into a duct, ete. It is also possible: to use a
measuring ‘apparatus provided:with an:empirical
scale.” When a compressor or other device -is
applied:producing a determined:amount of Buid
per unit of time the time may be measured dur-
ing which said device has operated until the sud-
den change in pressure hag occurred with ref-
erence whereto the amount of fluid supplied may
be calculated. If necessary the device accord-
ing to the invention”is provided with an appa~
ratus for measuring the pressure which prevails
in the duct before the moment of the sudden
change in pressure. SRR .
The apparatus for measuring the amount of
fluid supplied to the duct and the pressure thereof
may be self-registering, if’ required, so that it is
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not necessary to check the device permanently
until the sudden fall in pressure occurs.

A preferred embodiment of the device accord-
ing to the invention is characterized in that it
is provided with one or a number of pressure
reducing means which may-be executed as flow
limiting means or contractions of various sizes
of the flow passage for the fluid to be supplied
to the duct. Preferably said means are made ad-
justable.

The invention will be described more fully below

with reference to the drawings in-which by way

of example some embodiments.of the device ac-
cording to the invention are represented.

Figure 1 shows a front view of the first em-
bodiment, the front wall being broken away.

Figure 2 shows a side view, the side wall being
broken away.

Figure 3 shows part of said device.on..an -en-
larged scale. .

Figure 4 represents schematically a second em-
bodiment. ! ‘ C
“Pigure 5'is.a schematic view-of :a third embodi-
ment.. : ;

The device represented in:the ‘Figures 1-3 com--

prises:a.casing {:in which a hand pump 2 is-dis-
posed. with- which -air:may -be: pumped into- the
casing. [-which contains a storage. reservoir 14
~for:4; gaseous:fluid under pressure. -This reser-
voir I4.communicates through a pipe 3 -with a
pipe stump 4 which is connected to-the: duct to
- be "checked .or measured by means of a. rubber

--hose: (not shown): - . s
In saidpipe a control means 5-is disposed which

“may. be adjusted- with' an-operating-means- §-lo-.

cated-on:the outside of the casing I. - Said con-
~trol “means. serves to keep:the pressure-of the
gaseous- fluid in—arreservoir T constant.  -Said
pressure may be read from:a; gauge -8 communi-

-cating with' said reservoir T.- The pipe 3°is con--

~nected to the reservoir-1 by means of a branch
~-duet 9. » Said: branch duct 9-extends-above the
Jevel of ‘a liquid in the-reservoir 1-being present
-in‘theunder part of said-reservoir.

Furthermore the pipe 3 is connected- through-

-a branch duct 0 to.a second reservoir- Il in
which there is also a-liquid. :The branch duct 190
extends again-above the level of said liquid. " The
reservoir 11 is connected to a' second gauge (2
--having 'z ‘more or less: empirical-scale.
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“the required. pressure.

4

age in the duct then the pressure loss of the flow-
limiting means between the two gauges indicates
the magnitude of the leakage which pressure loss
may be read from the gauge 12. According as the
leakage will be greater it will be necessary to open
the control means 5 further in order to keep the
pressure.of the gauge at. the required value for
which the pressure in the gauge (2 rises.

Tor determining the place where there is a
leakage, for example in a gas duct, one proceeds

-as follows:

The device is connected again to the gas duct
by- means -of -& rubber hose secured {o the pipe
stump 4, whereafter the main cock of the gas duct
or line is. closed, and the control means is ad-
justed in such a way that the gauge 8 indicates
When the column of the
fluid brought into the gas duct reaches the leak-
age the pressure in the gauge 8 will suddenly rise
or fall due to the slower or quicker outflow
through the.leakage of the fluid pumped into the

.gas duct and the higher inlet pressure, The time

is.measured from: the admission of the fluid.into

the gas duct.till.the sudden rise of the pressure

indicated. by gauge.8 while from the empirical
scale of the gauge 12 before the sudden rise.of

the pressure.the number of liters of gas is read,

which flows away through the leakage per minufe.
The product of the:number.of minutes which the
fluid is. admitted into the.gas duct and-the read

number of liters of gas flowing away. per -minute

indicates the contents of the duct between the

device and.the leakage. .
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A table upon: Which the contents of pipes hav-
ing different. diameters .per meter- are indicated

_makes it easy to.determine the length of the duct.
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-~ In-the example illustrated the gauges 8 and {2 .

.comprise: small-glass:tubes in which' the -liquid
level can be observed. s :
“Between the branch-duets 9-and- 10 in the-pipe
:3 a-contraction or g flow limiting 'means 5 is dis-
-posed-preferably two or'more of:-such flow lmit-
ing means being present, so that by means of.an
“operating handle 13 -extending outside the ecasing
{ the device may be adjusted fo various-measur-
. ing ranges.’ oo
- Instead of the air.pump 2-a container may be
- connected to the reserveir-14 in which container
“‘there is a -gaseous fluid under high pressure:which
ig. admitted into-the casing {* by means of -a re-
“ducing valve. -
If one desires to deftermine if a gas duct is
-Jeaky one proceeds asfollows: .

The device is. connected at an arbitrary point
to the duct to be checked, the main cock of the
gas duct or lineis closed; and the control means 5

“is adjusted in such:-a way that the pressure of the
fluid in the gauge § has the magnitude for which
~the: empirical scale: of the gauge: {2 -is -gauged.
When the liquid in-the gauge 12 remains on the

- same-level, the duct is‘in-order, If thereis a leak-
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“If, for example, a leakage of 60 1./h. has been
registered and the time of supply.of the fluid to
the gas duct until the'sudden change.in pressure
occurs. amounts.‘for example to 1.4- minutes. the
total amount of fluid pumped in is

“é—'§><60><1000=1400 em

: Assumirigﬁi that the duct-has-a diameter-6f 3’ a

length of-5.m. is:read from the table ‘(the con-

“tents of I'm. of gas duct with a diameter of 34"

isnamely280 cm.3).
For .determining: the diameter of -a duct e. g.
under.a floor or.in a wall one proceeds as follows:
‘At one end of: the duct.a smgll leak-is’ made
by means of a small tap, and the device iscon-
nected .to the other end:of the duct. »In the same

~way as indicated above:with’ regard to.the search

for-a -leakage the -amount:of the fluid:brought

‘into said:duct is measured. :'‘After measuring the
-length of .the duct the diameter of the duct may
“be. calculated .or-be read from a-table prepared
for said purpose.

In- the embodiment. according to-Figure-4:a

‘small .gasmeter 21.is connected-through a :pipe
-22-t0 a.compressor 23, -Said compressor may be

made in such-a way that gas having a constant

. pressure -is supplied therefrom. The compressor
- 65-
-4s-a control cock 25 to a-pressure gauge 26 which

23 is connected through a pipe 24 in which there

is provided with:a pipe stump 27 which is.-con-
nected through a flexible hose 28. to a liquid.duct
29:which must be checked for gasleakages.
The.above-described device operates asfollows:
After the device has been connected fo the lig-
uid-duct-29 the compressor is:put into-action and
the.control cock 25 is-adjusted in such a way that
the gas with a predetermined constant pressure
is-supplied. to the duct 29. . The amount of gas
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is measured by means. of a -small gasmeter 2f.
As soon as the gas, for example air, has Teached
the leakage, it will flow away more  rapidly
-through the leakage.
. pressure will occur indicated by the gauge 26.
- At this moment the compressor 23 is stopped and
- the amount of gas supplied is read; If the’ gas
" in the duct had an overpressure of 1 atm. before
reaching the'leakage, and 400 liters of gas were
" supplied, the contents of the duct to the measur-
"-ing place are 0.5x400 litres=200 litres. If the
section of the duct is 100 cm.2 then the leakage
_ Is consequently between
. 200,000
. ! _—-1-06.—-2000 cm.
“-or20 m. from the measuring place. -
““The magnitude of the gas pressure at any arbi-
trary moment is of no importance, but only the
‘pressure of the gas in the duct need be measured
_just before the
' pears. o )
It is stated that when defining the place of a
"leakage the. liquid sometimes flows away from
the duct so rapidly that a constant pressure can-

Hereby a sudden fall in

pressure suddenly falls or disap-

- ‘air, a gaseous fluid should be used which has an- -
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not be maintained at the beginning of thé gas

supply. According as, however, the liquid col-
umn in the duct will fall, the pressure exercised
by the liquid-column above the leakage will be-
" come smaler and smaller, so that the outflow
_speed of the liquid through the leakage will de-
" crease regularly. Hereby the gas in the duct will
“practically always have the predetermined con-
' stant when reaching the leakage with small over-
pressures of the gas supplied so that practically
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always a gauge may be used which is not provided .-

‘with a scale or comprises a rough scale.

‘The gauge 25 as well as the gasmeter 2! may
_“be seli-registering. Hereby mistakes on reading
are aveoided whereas the operation of the appa~
ratus becomes easy. Furthermore the gauge may

be provided with an adjustable stop, if requried,
~ which stops the supply of gas with the sudden
* fall of the pressure. B '
.- In Figure 5, 31 is a reservoir which is provided
-with a hand air pump 32 with which the reservoir

may be filled to the required pressure. By the
fact that a motor is not necessary the device ac-
cording to the invention may be used in any re-
. Quired place, . A pressure responsive apparatus
is provided with at least one scale 33 on which
. ‘the number of liters of gas flown out of the res-
ervoir at a predetermined presssure may be read.

Said scale may be obtained by calculation so that

an empirical gauged scale is not necessary.

The reserveir 21 is provided with a pipe stump

34 in which a cock 35 is provided. Following said

cock in the pipe a gauge 36 is disposed. The

pipe stump 34 may be connected to a duct to be

checked by a hose. L

If it is required to determine the place of a
leakage in a vertical liguid duct by means of said
device the cock 35 is slowly opened, so that it is

" 'wholly open as soon as-about half or less of the
gas has flown.out of the reservoir 31. The num-
. bér of liters of gas flown out of the reservoir 31
is constantly read on the scale 32, so that .the
number of liters of air flown out of the reservoir

31 is known just before a sudden fall in pressure

sets in which is indicated by the gauge 36. Said

number of liters is the contents of the duct from
the point of measuring to the leakage. If re-
quired the apparatus having the scale 33 may also
‘be made self-registering.

If the duct to be checked should be filled with

40

other specific weight than air, for example mixed

-'gas or carbonic acid. :

‘When a gas: duct is'checked air as a gaseous
fluid may be used. In this case a risein pressure
in the duct indicates the moment at-which the
air reaches the leakage. - = - o

It is clear that in the above only an‘embodi-
ment by way of example has been represented,
and -that the device may be varied in several
ways without departing from the scope of the in-
vention. For example, carbohic acid tablets may

‘be used producing a predetermined amount of

gas. The second reservoir may also be flled a
number of times with a fluid having a determitied
pressure during the checking operation, The
first reservoir is then emptied to a determined
limit, whereafter the valve in’ the connecting
stump of the first reservoir is closed and the valve
between the two reservoirs is opened till a com-
pensation of pressure in'the two reservoirs has
set in. Then the amount of gaseous fluid which
has supplementary been brought into ‘the res-
ervoir is known exactly. ' If required this may be
repeated some times.. Due to said construction

-as well as by operating with masses yielding a

predetermined amount. of gaseous fluid the di-
mensions of the device according to'the invention
may be decreased considerably. = If the second
reservoir is also provided with an apparatus with
which the amount of fluid flowing out of it may
be measured it is evidently not necessary to ¢lose
the cock 35 when one desires to replenish the
reservoir 3i. When the second reservoir is pro-
vided with such a measuring apparatus the meas-
uring apparatus in the first reservoir may be

_eliminated. After the cock 35 has been closed in

case of a sudden fall or rise of the pressure the
valve between the two reservoirs is wholly opened,
and, after the pressure compensation has set in

_ the amount of fluid flown. out at.a determined
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:pressure or about at _said Dressure may-be.read.

from said measuring apparatus or calculated. by
means thereof. The scale may be executed in
such a.way that a direct reading both .of.the
amount pumped or brought into the second res-
ervoir and the amount of gaséous fluid, flowing
out of the device is possible. . L

It is stated that all the above-described ele-
ments may be disposed in or on the device so
that a unitary device is obtained. =~ = ..

It is clear that various other constructions of
the reservoirs may be designéd with which the
process according to the invention may be exe-

cuted. " For example the one reservoir may. be

made to. switch in the other, when the former

, reservoir is empty, whereby simultaneously the
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connection of the latter reservoir to the duct is

'interrupted, and said Teservoir is filled again au-

. tomatically, etc. The reservoirs may also be
filled' manually, etc. The constructions of such

reservoirs do not involve any difficulties for some
one skilled in the art. . o . :

If the above-described device is used for check-
ing vertical or sloping ducts filled with liquid

- the outflow speed of the gaseous fluid used differs

70
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so much from that of liquids that when the gas
reaches the leakage it will escape so readily
through the leakage that the pressure is sud-

denly eliminated. In this case the scale 33 al-

ready indicates the fall in pressure so that with
an opened cock the gauge 36 is. really super-
fluous. . . B o
. In the embodiment according to figure- 5 the
amount of gaseous fluid brought into the duct




12,812,087

”
-may. be determined in a:simple: manner by.de-
- termining the amount of gaseous fluid-being in
the reservoir at the moment when-the - sudden
schange. in .pressure sets in and by subfracting
~said.-amount- from  the amount being ongmal‘v
»in the reservoir. -

When checking gas ducts in pnvate houses the
.ipressure of the fluid brought into the duct need
-only be low and an overpressure of for example

--10. cm.. of ‘water is already sufficient. :The valve
_is .adjusted in such a way that-said pressure is
1ndxcated -by-the gauge 36. -During the outflow
of the gaseous fluid from the reservoir the .pres-
~8ure: therem will. fall,-whereby the pressure in

the gauge will ‘also fall slowly... If required the :

.valve 85:may-be. adjusted somewhat during fhe
outﬁow so that the pressure in the duct keeps
the -value adjusted initially or reaches-it again.
Slnce, however, the overpressure: in-the duct is
low, rather great differences in the pressure in-
dica.ted by the gauge will not influence the exact-
-ness of the. measuring apparabus in the reser-
voir.for the amount of fluid flown out.

.In order to indicate clearly. the change in pres-
_.sure of the fluid in the duct the pipe of the gauge
.36 may be helical, whereby with a.small change

in pressure the liquid in this case displaces itself
along a large distance in the pipe.

JIE will be understood that in the above only
some embodlments of the device according. to the
1nvent10n have. been given and that it may be
“varied in numerous ways without departing from
“the scope of thé invention. This applies both to
" the apparatus for bringing the gaseous fluid into
"‘the duct, and for the apparatus for measuring
“‘the amount and the pressure of the fluid brought
into the duct, and for the apparatus for indicat-
“ing the sudden change in pressure occurring in
“’the “fluid. Herefor all apparatus known per se
‘may be used.

_I‘claim: "
LA process for leakage detection in' a fluid-
~filled diict comprising 1ntroduc1ng a gaseous test-
ing mediun into said dugct from a source of sup-
~ply, said gaseous testmg Hredium differing in spe-~
~cific- weight from the specific weight of the gas-
“‘eous ‘medium normally within the duct, and con-
“‘tingously ‘measuring the pressure of said me-
diums until such. measurement indicates.a sud-
“'den- change of pressure produced by the differ-
- ential between said, specific Welghts at the point
. of leakage. |

Far A“ process for. leakage detectmn in g . fluid-
ﬁlled ‘duact comprismg introducing from a source
“of supply a gaseous testing medium into a.pres-
‘sure-responsive apparatus and thence into said
“duct, said-gaseous testing medium differing. in
specxﬁc weight from the. specific. weight of. the
‘gaseous medium normally. within said duet, -and
‘continuing the introduction. of said gaseous. test-

"*mg -medium until’ §did pressure-responsive -ap-
paratus 1ndicates 4 sudden change of. pressure
“produced by the differential. between. the spe-
cific weights of said mediums’ “when the gaseous
testmg medium reaches a point of leakage.

':3; A-process for testing 'a fluid-filled duct. for
“thepoint of leakage comprising supplying at least
~one’ gasedus testmg flaid to said duct until the
moment when a sudden change in pressure of the
supphed gaseous testing fluid oceurs, the specific
welght of 'said supplied gaseous testing fluid dif-
“fering from the specific weight 6f the fiuid be-
“ing present in said duct, measuring the amount
of gaseous testing fluid introduced into. said duct
untll the moment When ‘the ‘sudden. change in

-8

pressure occurs and from the ratio of the.fluid

[introduced to the volume of said duct calculat-

- ing the point of leakage.

(=]
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‘4, A process for testing a fluld-filled duct for

-the . point of -leakage comprising supplying. at

least one gaseous testing fluid- to said duct until

- the moment when: a sudden change in pressure of

the ‘supplied -gaseous -testing fluid- oceurs, .the

-specific weight of -said supplied:gaseous: testing
~fluid - differing- from the specific weight :of-the
-fluid being present in-said duct, measuring the
-amount and the pressure of the testing fluid in-

troduced into said duet until the:moment when
the sudden change in pressure occurs and from
the ratio of the fluid introduced to the volume
of said duct calculating the point of leakage.

5. A process for detecting the point of leakage

.in a--fluid-filled duct comprising introducing a
. gaseous testing medium into said duct from: a
-source of supply, said gaseous testing medium

differing -in specific weight from .the  specific
weight of the gaseous medium normally within

- the duet, .and continuously measuring the pres-

sure of said mediums until such measurement in-

dicates a sudden change of pressure produced by
. the. differential -between said specific weights.at

the point of leakage, continuously measuring. the

. volume of. said gaseous testing medium intro-
_.duced into-said duct until. the measurement of

‘the.pressure of said mediums indicates said sud-

den- change and thereafter calculating from

-such. measurements and the volume. of said duct

_.the distance between the point of introduction

1. 40.
-in specific weight from the specific weight of the
. ‘gaseous medium normally within said duct, and

-of sald.gaseous testing medium.and the point of
= leakage,.

6.. A process for detecting the pomt of leakage
in g fluid-filled duet comprising infroducing from

. a source of stpbly a gaseous testing medium into
a pressure-responsive apparatus and thence into

said duct, said gaseous testing medium differing

. continuing the introduction of said gaseous. test-
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ing medium until said pressure-responsive ap-
paratus indicates. a sudden change of  pressure

.produced by, the differential between the specific

weights of said mediums when the gaseous test-
ing medium reaches g point. of leakage, measur-
ing the volume of tfesting medium introduced
until said pressure-responsive apparatus indi-
cates said sudden change of pressure and there-
after calculating from such measurement and
the volume of said duct the distance between the

point of introduction of the gaseous testing me-

dium and the point of leakage.
JOHANNES M. van ROOY.
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